Background: We present one unusual case of anophthalmia and craniofacial cleft, probably due to congenital toxoplasmosis only. Case presentation: A two-month-old male had a twin in utero who disappeared between the 7 th and the 14
Background
Toxoplasmosis is an infectious disease caused by Toxoplasma gondii, a cosmopolitan parasite [1] . The congenital form occurs when a woman is infected for the first time close to or during pregnancy [2, 3] . In early pregnancy infections, the congenitally infected fetuses commonly develop severe problems, including hydrocephalus, intraparenchymal calcifications, psychomotor retardation, seizures, hyperproteinorrachia, retinochoroiditis, uveitis, microphthalmia, cataract and, less frequently, hearing loss [2] .
With the aim to study the spectrum of congenital toxoplasmosis in Mexico, we are performing prenatal and postnatal screening projects, and forming a cohort, which also includes clinical cases sent to INP for differential diagnosis and management. Among the latter, one special case claimed our attention because it was quite rare: he presented anophthalmia and craniofacial cleft, which are present very rarely together. In this article, we show this case because the evidence suggests these congenital abnormalities were due to T. gondii infection.
Case presentation
A two-month-old male was brought to the Infectology service of INP to seek medical care, because he had dysmorphias. Also, maternal acute toxoplasmosis was suspected at six weeks of gestation (WG) due to abnormal evolution and presence of IgM anti-T. gondii antibodies (abs). The nineteen-year-old woman harbored intrauterine dichorionic diamniotic twins of 7.4 (gestational sac of 2.4 cm) and 7.3 (2.3 cm) WG as calculated from the ultrasound (USG) (Fig. 1a) . She had miscarriage threat at 11 WG. At the 14th WG, only one apparently normal fetus was apparent in the USG, so there was involution of the other twin (Fig. 1b) . A unilateral complete palatal defect was seen in the USG performed during the last trimester. A male product was born by cesarean at 38 WG; with a weight of 2.78 kg (P 10 ), a height of 48 cm (P [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] ), an Apgar score of 8/9 and a Silverman score of 0 points. The newborn lacked the left eye and presented ipsilateral oblique oro-orbital cleft. The diagnostic approach began four days after birth with a TORCH profile. IgG was positive for T. gondii, Rubella and Cytomegalovirus, but IgM abs were negative against the three agents. The blood count was normal. The baby presented bilateral sensorineural hearing loss as demonstrated by auditive screening. The metabolic screening results were normal.
When the patient arrived to INP, no evidence of psychomotor retardation was found and the Ophthalmology service discarded alterations in the healthy eye. Cytomegalovirus and T. gondii infections were searched in blood by serology and real-time PCR. Congenital toxoplasmosis was confirmed by the presence of IgM abs and IgG neoabs in western blot, as well as by real time PCR in blood (Fig. 2) , with a parasite load of 6903 parasites/mL [4, 5] .
In the cranial CT scan (Fig. 3) , the left oblique oroorbital and parasagittal cleft defect were observed, as well as ipsilateral lack of osseous tissue and soft palate. Left choanal atresia and narrow-left vestibule were discovered in the nasal cavity. The right nasal cavity was communicated with the oropharynx through a narrow choanal passage. The left turbinates were hypoplastic. A nasal endoscopy was performed which confirmed CT scan findings. The left eyeball and the optic nerve were absent; however, hypoplastic extraocular muscles were present in the orbit. The brain parenchyma and the right side of the face were normal.
According to the data described above, diagnosis was type 3 left craniofacial cleft (Tessier classification), ipsilateral anophthalmia and congenital toxoplasmosis.
Anti-T. gondii therapy with pyrimethamine, trimethoprim/sulfamethoxazole and folinic acid was started according to the international recommendations [2] . At the beginning, the mother did not adhere to treatment, because as she argued, there was a long distance between her home and the hospital, but mainly because she had difficulty to understand the benefits of prophylactic chemotherapy; the physicians perseverated, so the second semester of life the baby received proper treatment.
Surgical management was focused in maximizing actual vision and improving aesthetics, through simultaneous stimulation of soft tissues and bony orbital growth. Anophthalmia requires additional remodeling by soft tissue reconstruction and endo-orbital volume replacement (with implants, expanders and dermis-fat grafts). A first surgery was performed to start correction of the anatomical defect. During the surgery, a biopsy containing mucosa and skin was taken from the anophthalmia site. Images compatible with T. gondii pseudocysts and free parasites were observed by histopathology, as well as an active chronic inflammatory reaction, composed by lymphocytes, plasma cells, eosinophils and neutrophils (Fig. 4) . Prognosis is favorable since the baby had no neurodevelopment disorders, no right eye or intracranial lesions and is following a protocol for reconstructive plastic surgery including eyeball prosthesis.
Discussion
Dolk et al. [6] reported that prevalence of anophthalmia is extremely low, i.e. around 3/100,000 births. Epidemiological data suggest risk factors are maternal age over 40, multiparity, infants of low birth weight and low gestational age, none of these present in our case. There is no association to any specific race or gender. It is more commonly bilateral, while it was unilateral in the newborn shown here [7] .
Anophthalmia generates early in gestation either due to failure of optic pit(s) enlargement and formation of optic vesicle(s) (primary anophthalmia), or to errors in anterior neural tube development (secondary anophthalmia). A third category (consecutive or degenerative anophthalmia) refers to cases in whom optic vesicles form, but they later degenerate and disappear. Observations of optic nerves, chiasm, and/or tracts with anophthalmia may indicate the regression of a partially developed eye [7] . We believe the present case falls into the last category, as the CT scan showed hypoplastic extraocular muscles in the orbit.
Anophthalmia can occur as a unique clinical feature, although in one-third of cases it is associated to genetic syndromes, such as the Wolf-Hirschhorn or mutations of the SOX2 or PAX6 genes. In these affections, although, other malformations involving the neurological and urogenital systems are usually present [7] . Genetic confirmation was not performed, mainly because he had no mental or growth retardation, abnormal size or form of the brain, or any other malformation besides craniofacial cleft, which are common alterations of the syndromes described.
Anophthalmia has also been related to environmental factors like maternal vitamin A deficiency, solvent use or exposure to X-rays, or to drugs like thalidomide, warfarin or alcohol [6] . We do not think any of these was the cause of anophthalmia, since the mother was not exposed to the referred risks and did not present clinical findings related to vitamin A deficiency along pregnancy, like blurred vision, nocturnal blindness or corneal ulcers [8] . This malformation has also been related to congenital infections, including CMV and toxoplasmosis [9, 10] . We excluded the first and found strong evidence supporting the second.
Facial cleft incidence is 1.4 to 4.9/100,000 live births [11] . Fetal craniofacial development occurs between the 3 rd and 8 th WG. It is suggested that the cleft forms when the fusion of facial processes is disrupted. However, other theories include infarction of primordial blood vessels, amniotic bands or errors in cellular migration, penetration, and differentiation [11] . The Tessier 3 cleft is the result of naso-optic groove closure failure between the frontonasal and the maxillary processes [12] . The environmental risk factors implicated in clefts are similar to those for anophthalmia, including infections [13] .
Tessier did not describe anophthalmia related with type 3 cleft; this association was found later, as in our patient, but it usually includes malformations of the brain, which makes this case unique [12] .
Calero-Bernal et al. [14] reported similar findings in boars caused by T. gondii congenital infection: the pregnant mother carried less fetuses than those expected for this species and one of them presented bilateral anophthalmia, agenesis of the nasal cartilage and prognathism. Toxoplasmosis was diagnosed by PCR and histopathology in both maternal and fetal tissues [14] .
In the patient, we found active chronic inflammation in the mucosal biopsy, suggesting damage began before birth. The structures found do not have the size of bacteria nor of any blood cells, but are suggestive of T. gondii tachyzoites. Besides, they stained with PAS and Giemsa. The presence of thrombus and eosinophils also [15, 16] . Since T. gondii is an intracellular protozoan capable of infecting any nucleated cell, and thus to interfere with any developmental process, we think congenital toxoplasmosis could be the cause of this double problem, anophthalmia and craniofacial cleft.
Conclusion
Anophthalmia and Tessier 3 cleft are extremely rare together, especially caused by Toxoplasma gondii congenital infection. We report the present case for clinicians to consider this etiology when they encounter them. 
